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* F - u > y itzm. fi'y y-^ m^'SMt^ s o ^cLiLtxh 
h *«^l:-^^*)C1t^ tt4-ttiO-AJB Sr H t: >- ^" L fcB . 

[ 2 ] «^ 1 0 - c rn . V s VJ±.X 

[ mrnm 3 ] ^ xtef^ias// s o -cvxix-h ^ 

5 r:>^ Aigft , fx ( 4 - 8 - ^ / \) V ) 

[ mt<.m 4 ] m^^fiwjg*^' 1 0 - c m 2 , V s V.)±X 

[000 1] 
[0002] 

W. Tans ibtc J; 0 . W1«Wf4*:f--'l'«j31S t fbt 

\y^Y Xl)V 5 y -fe >-X*i^g^$ iX , C <7) i7)T'{i 1 0 
VJ.:jlTi?)te€ff(Ci>M^''5-r\ 1 0 0 0 c d/m2Jil± 

[ 0 0 0 3 ] .1*7) J: S4 
T-ti^lSx u- 7 b S y -t > , 1 0 v 

i7)te«l±-<:' 100~100000c d/m^gJgiTJsff 



[0004] Z.Z.X. ^mx.V9 \- 5 ^ y-b >'X# 
l!^^LX^itif^^h{^criXh^') . ^ISxl. 7 bD/l = 

[0005] ^LX^WJ'henV.^cn&.XfzmLXli. 
Piffi ^ tt 1^ -r l> ^BMMb^ h %Ft- r i± A-t h ^^(cPalS i; 
/ir ^ X ^> ;P ^-n^ ^ ®T $ -y: ^-^ t . f±*Miai^)'J^ 
§ I >M g i: A g $r±t^« L /^mffiTm® ^^^JjStt- §::^rffi 
l-«SII^)ii:l^ffi<7)raicL i F S:^Ami^lc®46-C 

T 1 0 - 2 7 0 1 7 1 ^'mx:\±. imcti LTIS(t^> 
[0006] 

o t^^mm^ -rcoi^sH^ 10-27 
0 17 m'^miziii^x. m^^tto^jR?- K-T^ 

[0007] t*»t. y<y7x-t-yha'J>'SrfflV^|)^ 

*mtc^a)K2r».« ixmmim^i'i>iz$)tz'^x . ± 
sMmm^^B^^tm^zx-yx^it^mt/^ii^^-'J^ 

[0 0 08] tfzhOX (S-hVu^i^^yOi— 

t H v-^ y 'J h ) T/L- $ -'>i^Mf*«i«:T#KJ 
JS*^ia(''>OT\ (Lm/W) ^h'colJJffiJtttt** 

[0009] ^^j^BiJiiiie^.-Slc^^^^T^'^il/^-itcTiT' 

0 , mssmiitmmitcD^^-rixizhmixfz^mM^r 
%ycm'i'imm^i>zk^'smt^^i,<7)X'hi>. 

[00 10] 

imM^mi^-r^tzuhco^f^] ^^Bjoii^Jii (cf^^s 
3imifxm^^rL^^tm^^%m'fiz:^^^x. 
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m^mm-/)^ i o c in^ v s i:).±Th^^mit-^n 

[00 .1 1 ] ttzm^imicomm. immnzto^^^ 
X . m=?-'mim^ i o-^ c m^/v sy.±-c^^w^ft 

[00121* tzftmm 3 i7)^Bfl{i , mim i x« 2 tc 

j^^:!!*. t'-X ( 4 s -^y 'J -^- b ) T/1--5 

(7)Xhh. 

[0013] ttzmtimA^Timmt, %%tm 1 TM3<ry 

v^irixMziiV<x , mrF^mmt)^ l O'^ c m^/ v s a 
±-<:-^> & Wfil-ft-^iRj** . ' ^ y 7 X >• h o u > . / N y 

[0014] *f^a3jJ^5<7J|£DJ{i. ffi^iRl.P7M4C0 
[0015] 

[ 0 0 1 6 ] 111 {i*I^HJ^i')^lic75U.^|c7)— 

<7)xh 0 . tSbjsm 1 oc^mm±.i:ZimmmMi)^^-:>ti^ 
m% 1 r ifi/i L . m^i <^mm±.i>zit^-)i-wmm 1 1 ar 

JI 3 <7.)«Hi±ic ~ WiOm-??±7JI 4 , 5 2: :/M. T mm. 2 
*OTLT&S. Cix^ffi^tSfiSci: LT*-^«^r^7tS 
^ , -r=5::io*>W}lx J7 b o /L- 5 ^-y-t >';'.3gT ( I'll 
EL^I^) 5:?^B!t^-g.CtJ&»-C§i.t<7)T$)'?- ^®1 

4. 5&^?-L-C*m?67t®3(ca7^Sn^-:m^i:, 
fvmmmi l ^^LTW1i^3te3(C}±ASit/::?f^-yl- 

[0017] ±M<^mm. 1 0 , W<S?Bt)13 . 7^- 
[ 0 0 1 S 1 *;t^-?(cd-.-;i'*-aA-^-i.Jt46om®-C' 



(3) ^2 003-68468 (P2003-6846SA) 

t LTti, :af*fl^(C(i, Cu I . I TO 

( 4 >->•-'> >'>r^ 1^-^ b ) , S n O2 , Z n 0#(7) 

1 oo:->±.{zm^^&'^^y^> < -, 9 >J y^im 

c^)rfjmxf&m'i> z t (c J; r>x , mm i imm± lxhf 
mrh z t h , ^mmtm s iztsif^mic^mm 
1 ^i§jg$-ii-ciSB»Mi oij^^fvmzBMm^^a^'^iz 
(i- i^-ffi 1 c^mmm-//^ i o%;w±-<:-$.^ ^ t 

r i: ijm-i. L < , ?t(cl 0 0 Q/ai:UTT-.t) :^Zt mt 

- hmimcr>mti±m(^)j:: oizmMi-^tzMz^ nm 

(cj: 'om^X'^/iK 3iS 5 0 0 n ml^Xfizl^^i-^comt 
tL<. J: ')*ff * L< <± 1 0-2 0 0 nmU-^iSSl-CS) 
I., 

[0019]-:^. ^ra%:7tll34'(ni^*aA^^fv: 
*^*5omffi-C3!).&Pt«52ti, fiVMiStiO/jN^V '^S, 

M.- 'J^-^A-^-ife. A 1 /A 1 jOsM-^t*!, A 1 /L i 

mmc^:fii-mzx o , mmizmf&-t^ztizx ^xim-t 

hZtiJ^X^h. ttz. Wa^.^/i3{ci3{tl.^^P4 

m 2 ^mi&^^x9[-mzmm-t^m'^i>zii., mm2i±^ 
mj&mtin oxi^xtxh^yztifintv^^^. zzx\ m 
m 2 cDBMii , mm 2 co^^mmi^MH ^ ±ieo i 0 
i,zmmi-?>fzi^i>z^ ^mizj: f)m^^t>\ iis5 0 0 n 

ml^J.Tlzmm-t^^timt L< , i ^nt L <{i 1 0 0 
--2 00nmCO^X$)h, 

[0020] ttz^^miziiy^x^m%^ 3 izmmx 

■ty, i^y^iyy. \^i^y^ "fhy-ty.. au:^-y, ^ 

(S-bKo^f>-='fyU-t-b) T/US-'^^Am. h 
(4-;<^yU-8-^y U-f-b) T/l/S-'^Alg 

fi^. bi»x ( 5-7x-;i.— s-^y u■^-b) r;L-s 
-•:7Aig(*, rsy^sryjv^sm, '^>'y=sfy'j>' 

by- <p-:J'-7x-/U-4-'f/l') T5 
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9 \ 



> , 1-T'J— /L— 2. 5-£/ ( 2-f-X-/l,-) b°n— 

t w ix i':> c?)it^'\m ohij^h MiR § ii h %mim r 9 

0-9 9. 5«fi.%, F-t>'^W40. 5-10 Mi 

W^\iO. 5-5 OOnmJi^'ift t<. #(C0. 5 — 2 

0 0 nmtimt 

[002 1] ttzTi-^-ivm^^m 1 1 ^^fK-t^^-'i-Wj 
*>i:,i7:)7n-/i ii7v5yimr^^^ t , wis^Tt® 3 

f*;Fi^(-{i; y -9 a > -r-ymmVf - 7 n >• T - > f^'^ 
ft:, :Y^>iy 1 \)>%m-i^. N. N' - b'X( 3 
7x--'l.) - <1. 1 "-K'^xri/I,) -4, 4'->^"r 

s> ( ri'i)) -^4, 4' -fx [N- (-^^f-;^) - 

N-7.T.— 'L-TSy] f7x— (a-NPD) ^cr> 

v— /I , .iv 'rr 'J — /i-t/I't:/ >\ 7"^>-x>\ 4. 

4" . 4" - l- 'JX (N- ( 3-^ ^;L-7x -;!-') N- 
7x-4r5./) MJ7x-;l--TS>- (m-MTDAT 

x+i. > i.'Tr'f tJ-'f K^^r^xx ( PEDOT) m<r>m 

[ 0 0 2 2 ] 'c L -C*^B3T{i, «^?±AB4 , 5 ^ " 

^\^-\:lyy\,tz.mh\^X. ffil^fom^iiABBtitt^ 

fmm/jn o--' c /v siM±-c-.t)-&*»fl:-&!|*it;« 

i>^^.-c7)-Ji(i. W«^3M3t::ti-rSWw, «^ 

^iftee*'- 1 0-5 c m2/v s j.:i±T'*>-s.w«-ft:-^!H!itm 

^K^tti7>:fea^ H-b°y^-L7tl:^a>Ji5*^ 1^® 

2 (ctg^s Hit: . ^'7x$E?^iaiS:*^s 0 'ci:)±x-h^^ 
mt^mzm^m^(^^m * f - u >- / t^cm^ it a 

[0023] icT^i'jiz^ mm2izm-thmcnm^&7. 
)i4{i, ^■■7xfe#iajt*>8 o-ciyjLTfc-s.wS'fL^ 

m^^<7)x\ z<r>m=F^?.m4 coj^izm^L^mm^mMt 
xmm2i:m^-ti>iz^fz'^x. mm^t^fim(oB.y 
^ -=j<7)^^^ 'b^K-r^zt ifix'^ , m^nitizmn. 
fz^m^^-mM=i'^im-t^z t ii^mz^xh <r>x 



(4) Ba2 003-6S468 (P2003-68468A) 

0 rtJJii:-.t) i ztt'^'Z^mx'h , 

t£ ^ ^t>K A^iO^Sgtt^ i^mmm 2 0 0 r.^K;5)i±K 

Xh h » 

[0024] t fz^mmm 3 ctg-r^ iBy<7>mTi£7^Ji 
5{4. nFF^mimin 0-5 c m^/v s tJijiT3b.i.ws 

a A « >i=OT- , C ^om^a A« 5 ^5 
3 < «^ SraA-rS ^ t ifX^ . 

i±m^mm-j}'^ 1 0 - 5 c / v s a^x^h hzt -A^iZ- 
mx'h 0 , m=F^mmtm^ -^iit'm i < miz±wnm 

^$ix4H A^(^'^mt^j:ifmm±ii 1 0 c m^/ 
[0025] $ ^(C. 'a:^c7)aA^ i OXA-XCff^ 

otzubiz, mf-^mmt/^i o-''cmK^vs\;j±xh^ 

'^Wiit^Vnc^M^WMIl ( LUMO : Lwest Unoccupie 
d molecular orbital) :^'y:^.W^&&i}^SO'Ca 

±x'$)t^mit^^com=mm:tj (lumo j:'oi>'h 
mz. mmi:mm-^±mcoii:mmwibm^m?.mhL 

< iim=rmi&m^m=rmmti ( L U M O > amii'':ii^^JV 

ix^mnc^x o izmm^mi-tz-m(^mn7.m4 . 

5&IStt-l.*i^. IM2tc^t-ck^C, «^aAil5&J^ 
^-r-l>«T^«je*^' 1 0-5 c m2/V s tLhT*^^ 
-ft-^i^tom^ffifaij (LUMO) m^a7.il4&?E5 
Bft^ a 7 X teff jSJg 8 0 'ClD-^X^y h ^mit^^m 

Xhh. 

[ 0 0 2 6 ] CC7)J; 3 (c, F-b-y 

y^h^mt^mt Lxwit<7)m^j:h i>(7)^m^^-^i-rx 
-mcomr^&xMA . 5 ^m^-th ztizx-ox.m^ 

■!> z t t^^\,z-^^h h (DXh h . 

[0027] ^ ^T-, ±i£c7) J; -j ^j:i]^7.m?'^mfS 
(^'CmLX^^h^Wfa^h LTJi, F'ja ( 8 - 1 F 
a^i^^yj-f— F) T;W5— '^Aigft, fx (4-;< 
^/U-8-dfy'J-^-F) T/PirL-^AiSf*:. :t=5f-9->^' 

•ft;^. TPB I (2. 2' . 2" - ( 1 . 3, S-'^ 
y-feVF li /l-) F 'JX- [1 -7x-/l^- 1 H-'^yy 

[00281 t.fz%Frmam.ifi\ 0-5 c m2/V sULb 
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-Kh h "frti ft-^^^i ^: L •<: , < y 7 X ^ >• h a u >• , IS 

'J7ru-iv, > o-yWL-&t?3, TPBI (2. 2' , 
2"-(l. 3. 'z>-^y->dW))V)V')7.- 11- 
7 .T. - 'I - 1 H - A:.>--y-Y 5 ^■■y'-yH ) ts:>£^mih 

ifem-i- F-vs->' h L -C^-ri±A/14 . 5 *:ffM-t-l> C t 

i . N a. . K , C s , B e , M g . C a , Sr. B a , 
^■ , L a . S m , G d , Y b 4-^'ar2jS(f •§> ^ . 

■Zixhoy^X'Uimmo-i^.ij^h'i^iZQ. s (-t^">^) 

ixl^%Pr'^KmA . 5i')fl|l?{i:»(c*iM$fL-S.i>;^)-<:-J4 
i}//', 1 n 111-- 1 0 0 0 II mO>W^i^f^t. L-^"*. 

m<Mx\m^>Wm.^ixtiy' ^ . 

[ 0 0 3 0 ] 

[00 3 1 ] ( ^iifiW 1 ) 0 . 7 m mc?;)//^;^.^^*^ 
ii. ^- -5. rSBUffitK 1 0 0>±.{z , I T O ( -f >- 2. - 7.x 
iS-fW*) ) 7../\- y LTi-- hflSJjiT Q/Di^.)iSBJ«ffi 
i}^h-'^j:h^%\it<k»Xm^^ixh. ITO^y^X ( = 

>' , S:t* . y 7" n t' yPT /I- rj - /l -C 1 5 7j-(^®W&ift 

[ 0 0 3 2 ] JXtC. .icf^l TO^y^ 
-t y h L , 1 X 1 O-f'To r r ( 1 . 3 3X 1 0"^ P 
a) <^)m±f . 4. 4' -f x [N- {-ty^iV) -N 

-7i-yi-7'sy] b' 7x^/1- ( mzif^m^ 
: mTa-NPDirBS^) Sr. l~2A/'siOS^ 
jlK-C- 4 0 0 kWiizmM L , I^IS 1 cD±tcdt-yHiiM« 

1 1 ^mr^itz. 

lOOSS'imz. +>-/L-lfi3*« 1 1 <^-)±.l>Z , a - N P 
Dt,Zfirv>' (Ti^oXttS^) 2rl^»%K-7-L^II 
1 0 0 A<?;)I1AT-. >'x^ 'J /L-f 7 x^/H^ 
(ai^KMttM rDPVB i J ) (CjKJ^Cc^yUysy 

I. D s Amm{^ < aiTesiffittM r b c z v 

B i J ) * 1 2 Sft% H-7'L-/::»fe|E&3t®*r 5 0 0 A 
10 0 3 4] iS-}l^:3til 3<7)±(c, Ay ;7 

>' ( im nutwm^m. Tg<so'c. m=?-i^m 

KlO-'cm2/Vs, mr?-ma1l2. 4eV) i: C s 



^ t./i-jt 1 : 1 ximmLxmw- 1 o o Acom^^sA® 

5$rffML., ^(-'Th'JX ( S-t Hodfi-'^y 'J^- 
h) T,;l-5-'>Afg«s (OTA 1 q3i:Bg-r) ( (1*) 

PI {z\\L-^m^nm . t g > s o , m^^f g i o - ^ c 

m2/V s , m^fSWij 2 . S e V ) i: C s Srt /l-iL 
1 : 1 X-^MM LXWM 1 0 0 A c7;)m^aAJl4 

[0035] ®f^-(C, l:^a7v/i4i7)±(-::A 1 * 1 OA 

/somMmrnxw^ 1 5 0 0 A^«-r^i i:(cj; o 

[ 0 0 3 6 ] <- L T . iie"?)*® $r«li Ltz I 
Xar^.-ii - 7 e'CWTO H 7-f aimilMs?;)XD-7-t' 
•y ^ X (cA^tcim^ C <!: < tt!}5Ji L -^j , iim 

iX, ^^X^iOfJihlRtCfiiFtt^iJ-C'BJi O #(tT*3 

TO0^x cr>mmmm. i o {cjtahM*: i^-zi-sij-c-BA o 

[0037] ( mm\ 2 ) ^m^im s <^:>±.i.z . 7 
x-^>'ho';^ ( (») mcimmmynm. Tg<so 

'C. nrf-fmrn. 1 0-* c m^/V s , «i=-MS].t) 2 . 4 
e V ) bCs * t /l-Jrt 1 : 1 XimM LXWMlOOk 

comn-=<^xm 5 ^nm l . >-r a i q 3 i: c s t/i.- 
Jt i : i X'^mm Lx fmioo A^om^ ^ab 4 
^i-^ X 0 iz Lfzim . mmm 1 1 mmiz tx^m^r 

[0038] (mmm 3 ) ^mt^msai^iz. r<v^ 

T-a-f vtCsJrt/WJtl : IX'^MMLXmmiOO 
A£7)m^i£AJl5*ff;;l£L, ^tt-^rfx (4-^^;L- 

8 - ^ yi; h ) r $ - Asg* ( 5 raftfS: 

(1*) Ts>80'C. m-^f^ifJJgl 0-s cm2/V 
s, m^aSl^l2. 7eV) tCs^^/Htl : 1 -C* 

^« L T M/f 1 0 0 A com.'rmxm 4 S-ffM-r -S J: 3 

Ltzmii. mtmi tmmizLx^mmrr^^m^n'^ 

MLfz. 

[0039] ( itm^] 1 ) mm^^<7)±iz , /^v ^ r 

>-i:C s*t7l..|:bl : 1T-S^.«LTMJ?1 OOA 
[00403 ( itmm 2 ) mmm,^CO±iZ, A I CI 3 

tcs ^^ii'it 1 : 1 X'pimmi-xmm i o o a^-h 
fifi!t<7)mT^i±Ae^j^^-r 2:0 iz Ltzmu . mmm 1 
t mmiz Lx^mmn^^m^?:im Ltz. 
[004 1] ( tmm 3 ) ^m^ycm<7:>±iz , v -v- y y 

a-^ ytC si:^il'itl : 1 -C-ft^«LT8^/? 1 0 0 A 
Oi;-??iAS ar ^^fiS: t , ig V>T V ^ y 7 X >' h a 'J >- i: 

c s /I it 1 : 1 X'^mrnvx^m i o o Atom^a 
Aii*-?i?«-t^ i a c L/-ffi{4. 1 1 mmi>z lx 
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[0042] ( itmm4 ) *llf63t/I^±(C - fx ( 4 
8 - ^ y 'J h ) Til 5 -'^Algfti: C s 

Srff:5B!t L . A 1 q 3 h C s § ^/l.-J:t 1 : 1 Tim. 

mtxmmi 0 0 AcD-m'T-i^xmim^-tiy <fc i~ if^ 
[0043] ( mw^\ 5 ) ^m?iytm(7)±iz . a i q 3 

tCs^ ^)Ht 1 : 1 V^mM L TMff 1 0 0 Ac^M'T 

[0044] ±M(r)mmm 1 ~ 3 mf]AMm 1 5 

«L/i*««fr^7\:*^ ^ , Si® ( K E YTH LE Y 2 
3 6 ^ ^ A ) tJSit L , 6 V 2r EnSnB#^OiSSJK 2r JiSIt 
( a y;t..f liM r L S - 1 1 0 J ) X-M'^Lfz. ttzt 



[004 5] 

imi ] 





evB^j^^ (cd/tt') 


j^^^ii*^^ mm) 




1 5J 0 0 0 






I 1 b 0 0 


110 0 




1 1 b 0 0 


12 5 0 


It «^^ftJl 


1 1 b 0 0 


5 0 0 




5 2 0 0 


110 0 




1 2 U 0 0 


5 2 0 




5 0 0 0 


116 0 




9 0 0 0 


5 0 0 



[ 0 0 4 6 ] ^ 1 (cAi^ix^ j; 0 ^mmm<^b vb* 

[0047] 

mtmmcomz^mm^iwrxm^^ixi>^mm^r 
^m=F^zii\,-^x , mmt^mi^y€m<7)miz, ^m^m 
mi>zjsn,mt>^i> , m'T^m&tn o-5cm2/vsi.ii± 
x'h&^it-^mi>zm=Fm^^(r>^K^ H-ey^Lfc 
m. ;^"^xtef^rsK*^'s o'ci:)±xhh^^it-^^izm 
=?-m^^a)±m$: y^-'i^yifLrzm. (nmizmmLxm. 

if^J: 'ji,zl.fz(^X\ :^'^xm^^^t^8 0''Ci:l±X'h 



<-t^zt:b-x'^.. m-^^mizmixtc:^m^^m=F 

c t ;f/T § -g. h , m^imm'^ i o-^ c 

[0048] tfzmM2cr.mBm, m^^ijjg*' i o 

/fy xfe^iSK^i 8 0 *CJ^iLii-C.t) l> W^t-^lliom^il 

m-tjx 0 1 'J^$ v>i7)T\ x:7v/Ldf'-pfM^'J^§ < ixn 

tcff^f ^ C i: /j^X- # S ^)Xh S . 
[00491 i^clt*Ja3«^Hfl«±, 0^X^W&&tl^ 
8 0 'Cy.±T'f.> >g. ^m-it^mt- , h 'J X ( 8 - b 1^ n df 
./ 'J ^- h ) TyP 5 -^J^m^^ fx ( 4 -y 

-s-^/'.J-^-^) T/i'S-'^i.m, ^^-^^-rv 
[0050] tfzm^'m4cr)wm. m^^mi&tin o 

- 5 c m2 / V s l:l±.X^ h ^mt^W , ^ n'V 7 X >■ 

[005 1] ^fzmim^<7Mmt. ms.mi'm.A.co 
ixh'y-t£< k i^—mx-hhc^x\ v^-'&x^m^m<n 
[HI ] ^w^cr>mM<r>mm.(n-mi^-tWi^w^mx' 

[132] Pifficof±»Rg?5ci:«^a7s«i^«^«l»^lC0|l8 

1 I®® 

2 Ptig 

4 nrp&i^m 

5 m^-aAS 
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[HI] 



4 -FT 
5- 



L 



3^, 



II 



K) 



1 ffiS 

2 

3 ^%96jt@ 



[112] 



2 



(72)?60fl* m- (72) ^HH* m± m^. 
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